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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1-5, 7-19, 21-27 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sooriyakumaran et al (US 2002/0081520 A1) in view of Bucchignano 
et al (6,037,097). 

Sooriyakumaran teaches ([0048], [0044], [0045]) a fluorocarbinol functionalized 
silsesquioxane copolymer comprised of structure (I) monomer units and monomer units 
having structure (III): 
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In the structure (I), R 1 -R 4 are independently substituents having following structure (II): 
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, and Sooriyakumaran teaches ([0047]) following examples for the structure (II): 



Sooriyakumaran teaches that in the structure (III), at least one of R 10 " 13 is an acid- 
cleavable moiety (see [0049]). Sooriyakumaran furthermore teaches (see [0050]) that 
suitable acid-cleavable functionality includes ethers of the formula -OR 16 , in which R 16 
is an acid-cleavable functionality. Sooriyakumaran also teaches a photoacid generator 
as the second component of his resist composition (see [0056]). 

Bucchignano teaches (col.2, lines 21-29, lines 35-53) that by using a cyclic 
aliphatic ketal substituent as an acid labile protecting group for an aqueous base soluble 
copolymer, one can obtain a chemically amplified resist that provides improved resist 
coating shelf life and with little or no vacuum effects on use and that prevents air-borned 
contaminants from adversely effecting the chemical nature of the aqueous base soluble 
copolymer. Bucchignano teaches a methoxycyclohexanyl group as a highly preferred 




-continued 
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example for the unsubstituted cyclic aliphatic ketals (see col.4, lines 37-50). 
Bucchignano also teaches (col.4, lines 51-58) that hydrogen of the cycloaliphatic 
portions of the ketal substituent can be substituted with hydrophobic groups such as - 
CF 3 , -CHF 2 , -CH 2 F, -CCI 3 , -CHCI2, -CH 2 CI, and -SI(CH 3 ) 3 . 

3. In view of Bucchignano's teaching, it would have been obvious to one of 

ordinary skill in the art to use -OR 16 group as Sooriyakumaran's acid-cleavable group in 
structure (III), in which R 16 represents either methoxycyclohexanyl group (the -OR 16 
group, in which R 16 is methoxycyclohexanyl group, teaches present first formula of claim 
1) or methoxycyclohexanyl group substituted with CF 3 , -CHF 2 , -CH 2 F, -CCI 3 , -CHCI 2 , - 
CH 2 CI, or -SI(CH 3 ) 3 , in order to obtain a chemically amplified resist that provides 
improved resist coating shelf life and with little or no vacuum effects on use and that 
prevents air-borned contaminants from adversely effecting the chemical nature of the 
aqueous base soluble copolymer as taught by Bucchignano. Therefore, 
Sooriyakumaran in view of Bucchignano would render obvious present inventions of 
claims 1-5 and 7-10: because present specification (pg.13, lines 19-32) also lists 
"methoxycyclohexanyl" group as one of preferred examples for cyclic ketal 
protecting groups that satisfy the first formula of claim 1, it follows that the -OR 16 
group, in which R 16 represents a methoxycyclohexanyl group, used as 
Sooriyakumaran's acid-cleavable group would inherently have a low activation energy 
less than about 20 kcal/mol for acid-catalyzed cleaving, and the same acid-cleavable 
group would inherently be cleavable at room temperature as presently recited. 
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With respect to present claim 1 1 , Sooriyakumaran teaches ([0055]) that his 
copolymer generally has an average Mw in the range of 1 ,000 to 5,000. Therefore, 
Sooriyakumaran in view of Bucchignano would render obvious present invention of 
claim 1 1 . 

Sooriyakumaran teaches ([0075]) a process for generating a resist image on a 
substrate which comprises the steps of: (a) coating a substrate with a film comprising 
his resist composition; (b) imagewise exposing the film to radiation; and (c) developing 
the image. Sooriyakumaran teaches ([0080]) that the pattern from the resist structure 
may then be transferred to the material of the underlying substrate by etching. 
Sooriyakumaran also teaches a post-exposure baking step (see [109]). Therefore, 
Sooriyakumaran in view of Bucchignano would render obvious present inventions of 
claims 14-19, 21-24 and 30. 

With respect to present claim 27, Sooriyakumaran teaches that a bilayer 
substrate may be employed in which his resist composition forms an upper resist layer 
on top of a bilayer substrate comprised of a base layer and underlayer that lies between 
the upper resist layer and the base layer. Thus, Sooriyakumaran in view of 
Bucchignano would render obvious present invention of claim 27. 

With respect to present claims 12, 13, 25, and 26, in his Example 3, 
Sooriyakumaran teaches partial protection of poly(2-hydroxy-3,3,3- 
trifluoropropylsilsesquixoane) with acid-cleavable trimethylsilyl group. Based on 
Bucchignano's teaching (i.e., the use of a cyclic aliphatic ketal substituent as an acid 
labile protecting group for an aqueous base soluble copolymer provides a chemically 
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amplified resist, which has improved resist coating shelf life and with little or no vacuum 
effects on use and which prevents air-borned contaminants from adversely effecting the 
chemical nature of the aqueous base soluble copolymer), it would have been obvious to 
one of ordinary skill in the art to partially protect Sooriyakumaran's poly(2-hydroxy-3,3,3- 
trifluoropropylsilsesquixoane) with acid-cleavable cyclic aliphatic ketal substituent such 
as methoxycyclohexanyl group in order to obtain a chemically amplified resist, which 
has improved resist coating shelf life and with little or no vacuum effects on use and 
which prevents air-borned contaminants from adversely effecting the chemical nature of 
the aqueous base soluble copolymer. Such polymer comprises present combination of 
monomeric units (II) and (III); in the formula (III), X would be a methylene group, R 3 
would be a H atom, R 4 would be -CF 3 (a fluorinated alkyl group), q would be 0, and R 6 
would be -OH (a solubility promoting group). In the formula (II), X would be a 
methylene group, R 3 would be a H atom, R 4 would be -CF 3 (a fluorinated alkyl group), q 
would be 0, and R 5 would be methoxycyclohexanyl oxy group (present solubility 
inhibiting cyclic ketal group). Also, such polymer comprises present combination of 
monomeric units (II) and (V); in the formula (V), X would be a methylene group, one R 3 
would be a H atom, another R 3 would be -CF 3 (a halogenated alkyl group), q would be 
0, and R 6 would be -OH (a solubility promoting group). Therefore, Sooriyakumaran in 
view of Bucchignano would render obvious present inventions of claims 12, 13, 25, and 
26. 

4. Claims 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sooriyakumaran et al (US 2002/0081520 A1 ) in view of Bucchignano et al 
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(6,037,097) as applied to claim 27 above, and further in view of Khojasteh et al (US 
2002/0058204 A1). 

Sooriyakumaran in view of Bucchignano is discussed above in Paragraph 4. As 
discussed above, Sooriyakumaran teaches that a bilayer substrate may be employed in 
which his resist composition forms an upper resist layer on top of a bilayer substrate 
comprised of a base layer and underlayer that lies between the upper resist layer and 
the base layer. Sooriyakumaran does not teach present underlayer composition of 
claim 28. Khojasteh teaches ([0009]-[0021]) an underlayer composition comprising (a) 
a polymer containing (i) cyclic ether moieties, (ii) saturated polycyclic moieties, and (iii) 
aromatic moieties, and (b) an acid generator, or an underlayer composition comprising 
(a) a polymer containing (i) saturated polycyclic moieties, and (ii) aromatic moieties, (b) 
an acid generator, and (c) a crosslinker. Khojasteh teaches that use of such an 
underlayer composition provide underlayers having outstanding optical, mechanical and 
etch selectivity properties ([0008]). In view of Khojasteh's teaching, it would have been 
obvious to one of ordinary skill in the art to use Khojasteh's underlayer composition for 
Sooriyakumaran's underlayer in order to obtain underlayer having outstanding optical, 
mechanical and etch selectivity properties as taught by Khojasteh. Khojasteh also 
teaches ([0058]) that the polymer of the underlayer composition preferably contains a 
fluorine components such as pentafluoroaryl group and trifluoromethyl group. 
Therefore, Sooriyakumaran in view of Khojasteh and further in view of Khojasteh would 
render obvious present inventions of claims 28 and 29. 

Response to Arguments 
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5. Applicants argue that Sooriyakumaran, either alone or in view of Bucchignano, 
fails to teach or suggest an acid-labile moiety having low-activation energy less than 
about 20 kcal/mol for acid-catalyzed cleaving, and wherein the acid-labile moiety is 
cleavable at room temperature. The Examiner disagrees. As explained above, 
Sooriyakumaran in view of Bucchignano renders it obvious for one of ordinary skill in 
the art to use -OR 16 group, in which R 16 represents a methoxycyclohexanyl group, as 
Sooriyakumaran's acid-cleavable group in structure (III). Because present 
specification (pg.13, lines 19-32) also lists "methoxycyclohexanyl" group as one 
of preferred examples for cyclic ketal protecting groups that satisfy the first 
formula of claim 1, it follows that the -OR 16 group, in which R 16 represents a 
methoxycyclohexanyl group, used as Sooriyakumaran's acid-cleavable group would 
inherently have a low activation energy less than about 20 kcal/mol for acid-catalyzed 
cleaving, and the same acid-cleavable group would inherently be cleavable at room 
temperature as presently recited. 

Applicants also argue that there is no motivation to combine the teachings of 
Sooriyakumaran with the teachings of Bucchignano to arrive at the present invention. 
However, the Examiner already established a proper motivation to combine the 
teachings of Sooriyakumaran with the teaching of Bucchignano. That is, Bucchignano 
(which also teaches a lithographic process) teaches that by using a cyclic aliphatic ketal 
substituent (such as methoxycyclohexanyl group) as an acid labile protecting group for 
an aqueous base soluble copolymer (with respect to the aqueous base soluble 
copolymer, Bucchignano states in col.2, lines 56-59 that the aqueous base soluble 
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polymer or copolymer contains a polymer backbone including but not limited to : 
polyolefins, polyolefin sulfones, polyketones, polyethers and the like), one can obtain a 
chemically amplified resist that provides improved resist coating shelf life and with little 
or no vacuum effects on use and that prevents air-borned contaminants from adversely 
effecting the chemical nature of the aqueous base soluble copolymer. Therefore, based 
on the teachings of Bucchignano, one skilled in the art would have been motivated to 
use -OR 16 group, in which R 16 represents a methoxycyclohexanyl group, as 
Sooriyakumaran's acid-cleavable group in structure (III) so as to obtain a chemically 
amplified resist that provides improved resist coating shelf life and with little or no 
vacuum effects on use and that prevents air-borned contaminants from adversely 
effecting the chemical nature of the aqueous base soluble copolymer. 

For the reasons stated above, it is still the Examiner's position that 
Sooriyakumaran in view of Bucchignano render obvious present inventions, especially 
in the absence of unexpected superior results of present invention. 
6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sin J. Lee whose telephone number is 571-272-1333. 
The examiner can normally be reached on Monday-Friday from 9:00 am EST to 5:30 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cynthia Kelly, can be reached on 571-272-1526. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



S. Lee 

January 23, 2006 



A- 14. 
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